Abstract-The reverse bias voltage across the PIN photodiode is essential for the photodiode to operate in the photoconductive mode. This paper presents an input bias stage with differential photocurrent sensing for VLC front-ends. The bias voltage is provided from within the transimpedance amplifier's (TIA) circuit eliminating the need of external bias voltage. The amount of bias voltage could be optimised according to the photodiode required sensitivity and capacitance. The differential configuration makes the TIA immune to any common mode noise. The proposed method is applied to a hypothetical TIA and results are compared with single ended structure. Simulation results showed that using this approach it is possible to achieve a transimpedance gain of 120 dBΩ over a maximum bandwidth of 14.5 MHz with a common mode rejection ratio of 61 dB while the circuit provides a controlled bias voltage of up to 6 V across the PIN photodiode eliminating the need for external bias voltage source.
I. INTRODUCTION

Recently, visible light communication systems (V LC) have attracted researchers' attention as a reliable solution to the rapid demand of high speed wireless communications. The idea of V LC systems is based on the dual use of LEDs for both illumination and data communications. LEDs are considered ideal light sources due to a number of features: high illuminance, low power consumption, and long-life span. In addition, LEDs have high switching capability as they can be switched between ON and OFF states at high speeds enabling them to be used in high data rates communications
. A recent study successfully demonstrated high efficiency indoor V LC system capable of providing standard room illumination as well as a wide coverage optic wireless communication over a distance of 2.3m using commercial white light phosphor LEDs [2] .
V LC depends mainly on line of sight configuration which require sensitive photodiodes. The required photodiode sensitivity can be achieved by two main methods, having high gain amplifiers, increasing the photodiode area or using a combination of both methods. The most common problem using these methods is bandwidth limitation due to the high capacitance of large area photodiodes [3] . PIN In most V LC front-ends the photodiode current sensing is single-ended which means that only the photocurrent produced from the anode is used while the cathode current is not effectively used. This will cause in halving the current signal and asymmetry in the differential structure which requires adding a shielded dummy photodiode to re-balance the circuit as in [5] , [6] . Fig. 2 shows the conventional single-ended TIA model. In [7] , [8] The proposed structure is comprised of two opposite DC level shift input stages. The DC level shift is in fact a CC configuration where the signal is applied to the base and output is taken from the emitter [10] . From the large signal stand point the output voltage of each stage is given by: 
A. Circuit Analysis
To 
